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Abstract: The aim of this study was to evaluate histopathological changes in the recipient site after transplantation of stored
osteochondral allografts into articular cartilage defects in 8 dogs. In all dogs a single osteochondral allograft was transplanted into
articular cartilage lesions. The results of the completed surgeries include a 12-month follow-up study. It was found that the stored
osteochondral allografts were very firmly connected to the recipient tissue and no arthritis changes were noted.
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Treating articular cartilage lesions in dogs is a
challenge in the contemporary orthopedics of small
animals. Currently, there are numerous methods for
treating chondral lesions, which, among others, result
from the fact that the cartilage that covers articular
surfaces of the long bones in adult animals has little
potential for regeneration. Chondral lesions, which do not
penetrate into the subchondral lamella of a bone, do not
heal and may lead to the development of osteoarthrosis.
The appearance of such lesions initiates a destructive and
proliferative process. In the veterinary and human
medicine literature various surgical treatments of
cartilage injuries are described, e.g., joint lavage and
arthroscopic debridement, drilling, abrasion arthroplasty,
microfracture, osteochondral allo- and autografting
techniques, periosteal and perichondral resurfacing, and
chondrocyte transplantation (1-10). The current
literature does not contain many reports on the
treatment of chondral lesions by osteochondral
autografts in dogs. There are few articles describing the
use of chondrocytes in the regeneration of articular
cartilage lesions (11,12). The majority of papers deal
with osteochondral grafting in the treatment of articular
cartilage defects in horses (13-16).

The aim of the present study was to evaluate the
histopathological changes in the articular cartilage of knee
joints in mature dogs after the application of single,
stored osteochondral allografts.
The experiment was conducted with 8 crossbred
dogs, 7-9-years old, of both sexes, 4 male and 4 female.
The females were neutered. The body weights of all dogs
ranged from 35 to 50 kg. Criteria for inclusion were no
history of earlier episodes of lameness, no arthritic
changes on pre-study radiographs, and no pre-existing
cranial cruciate ligament or OCD problems. The study was
performed with the approval of the Local Ethics
Committee. All dogs were treated according to animal
welfare legal regulations.
Each dog was pre-medicated with acepromazine
0.025 mg/kg i.m. (Calmivet Vetoquinol, F),
buprenorphine 0.02 mg/kg i.m. (Bunondol WZF Polfa,
Poland), xylazine 1 mg/kg i.m. (Rometar 2% Spofa,
Prague, Czech Republic). General anesthesia was induced
by the administration of thiopental 12 mg/kg i.v.
(Thiopental, VÜAB-Roztoky u Prahy, Czech Republic).
Anesthesia was maintained with isoflurane in oxygen in a
semiclosed system. Post-operative treatment comprised
of buprenorphine 0.02 mg/kg i.m. (Bunondol WZF Polfa,
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Poland) for 3 days, and meloxicam 0.2 mg/kg p.o.
(Meloxam; Polfa Warszawa, Poland) for 10 days and
cefalexin 10 mg/kg i.m. (Ceporex; Schering-Plough, UK)
for 3 days.

After the pre-medication, the surgical field was
prepared according to the asepsis requirements.

grafted plug was checked to ensure that the articular
surface of the graft was collinear with the rest of the
medial femoral condyle joint surface, and the joint cavity
was washed with Ringer’s solution. After the surgery was
finished, the soft tissues were closed routinely. Clinical
observations as well as radiological (Figure 3) and
arthroscopic examinations were conducted 3, 6, 9, and
12 months after surgery. Visual gait analysis varying
from sound to unable to put the foot on the ground was
part of the clinical examination and a grading system
from 0 to 10 was used.

Osteochondral allografts were taken from 2 dogs,
which were euthanized due to systematic diseases. All
allografts were sampled from the external part of the
lateral trochlea of the femoral bone, which is a nonweight bearing spot of the joint, laterally from the sulcus
of the trochlea. Obtained allografts were stored in
Ringer’s solution with 5% gentamicin sulfate at 4 ºC for
7 days. Next, osteochondral grafts were transplanted into
the recipient site (Figure 1). The osteochondral plug was
introduced into the cartilage defect on the central weightbearing portion of the medial femoral condyle in an area
that would receive maximal weight bearing during
ambulation (Figure 2). This site of the joint was used in
all 8 dogs. At the time of surgery, there were no arthritic
or wear changes on the surrounding recipient area. Single
osteochondral cylinders were grafted on the left stifle
joint in all the dogs. After the surgery, the fitting of the

Six months after surgery 4 dogs were euthanized and
12 months after a completed period of follow-up the
second 4 dogs were killed. The dogs were euthanized
using an overdose of intravenous pentobarbitone
(Morbital, Biowet Pulawy, Poland). As a control, articular
cartilage from the area surrounding the osteochondral
graft was removed using a scalpel and oscillating saw.
Fragments 10 mm in diameter were taken for the
histopathological examination. Each segment consisted of
articular cartilage and a subchondral layer and included
the graft with the surrounding tissue. After being taken,
the osteochondral segments were immersed for 7 days in
a 10% solution of buffered formalin. Osteochondral
segments were electrolytically decalcified in Romeis’ liquid
and embedded in paraffin blocks. A single segment of the
study material was correctly decalcified within 7 days.
Cutting of the decalcified samples was done with

The surgeries of osteochondral allografts were
conducted with OATS (Osteochondral Autograft Transfer
System) sets (Arthrex, Naples, USA). The OATS system
allows for single osteochondral cylinder transplantation.

Figure 1. Osteochondral graft transplantation into the recipient site.
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Figure 2. Macroscopic view of the introduced osteochondral graft.

Figure 3. Radiograph performed 12 months after surgery.

Reichert’s microtome. The preparations were stained
with hematoxylin and eosin.
In our study no complications were observed during
or after surgery in any of the operated dogs. In the
clinical tests conducted during the post-operative period,
a slight limping (3 degree of lameness) was observed in
the left operated limb when walking in all the dogs; it
subsided 3-7 days after the surgery. After this period
lameness was not observed and all dogs were sound
before euthanasia.
A histopathological examination of preparations taken
from the dogs 6 months after the surgery revealed a firm

connection of the allograft with the cartilage and bone
tissue of the recipient site (Figure 4). The preparations
contained large amounts of hyaline cartilage, thick bone
trabeculae with intensive lanular resorption of the
trabeculae. It was also observed that cells of hyaline
cartilage were arranged in columns, with part of the
chondrocytes transformed into bone trabeculae. A fissure
between the recipient site and implanted osteochondral
plug was filled with fibrous tissue. No histopathological
changes were found in the recipient subchondral bone.
The defects left by the grafts were filled with
fibrocartilage, which was well fixed to the osteochondral
donor site.
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Figure 4. Firm connection of the allograft with the cartilage and bone tissue of the
recipient site 6 months after transplantation. HE staining, magn. X 120.

Twelve months after the surgery, a histological
examination of segments taken from the osteochondral
allografts in the recipient site revealed a thick layer of
hyaline cartilage (Figure 5). Chondrocytes were arranged
in normal columns and the connection with host cartilage
bone tissue was very firm.

After 12 months no histopathological abnormality
was found in the recipient subchondral bone.
The veterinary literature does not contain many
studies of histopathological changes after osteochondral
allograft transplantations in the treatment of cartilage

Figure 5. Twelve-month post-operation autograft with normal hyaline cartilage tissues and
solid fusion with recipient bone tissue. HE staining, magn. X 120.
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defects (17,18). Our own research included an evaluation
of the histopathological changes after osteochondral
allograft transplantation in cartilage defects in mature
dogs, where adult articular cartilage has an extremely a
very low ability to repair itself after injury. In all the dogs
used for the surgery with osteochondral grafts, the
articular cartilage of the transplanted plugs and host
tissue in the joints operated on were as histologically
healthy as normal cartilage. In the experiment, all the
osteochondral plugs used for grafting were taken from
healthy articular cartilage. During the surgery the donor
site did not show any signs of pathological lesions.

cartilage. It was also found that the osteochondral
allografts were very firmly connected to the trabecular
bone of the subchondral layer of the defect.
The present histopathological research into the use of
osteochondral allografts found that osteochondral
allografts stored for 7 days united with recipient tissue.
Grafted osteochondral plugs did not induce any arthritic
changes in the surrounding cartilage of the host site.
Histopathological examination revealed thickness of the
hyaline cartilage’s graft. No degenerative reactions in the
knee joints operated on were observed after the
transplant surgeries.

Histological examinations revealed that in all cases
chondrocytes were arranged in columns like in normal
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